Gymnopetalum integrifolium KURZ (Cucurbitaceae) is a medicinal plant which has been used as a purgative folk medicine in Thailand. A number of cucurbitanes were previously reported from the family Cucurbitaceae, 1, 2) however no phytochemical study has been undertaken on this species or the genus Gymnopetalum. As a part of our phytochemical studies on Asian medicinal plants and crude drugs, [3] [4] [5] the nonpolar fraction of the EtOH extract of the fruits of G. integrifolium, collected in Thailand, was investigated.
solid with positive optical rotation, showing a violet spot on TLC when sprayed with a 50% H 2 SO 4 solution followed by heating on a hot plate. In the positive ion FAB-MS spectrum, an [MϩNa] ϩ ion at m/z 667 as well as a fragment ion [MϪ162ϩH] ϩ at m/z 483 due to the loss of a hexose unit without the glycosidic oxygen, and an [MϩLi] ϩ ion at m/z 651 due to addition of LiI, indicated its molecular weight to be 644. The high resolution (HR)-FAB-MS of 1 displayed an [MϩNa] ϩ ion at m/z 667.3422 corresponding to the molecular formula C 36 H 52 O 10 . The ratio of carbons to hydrogen in the molecule indicates eleven degrees of unsaturation. The general features of the NMR, as described bellow, indicated two carbonyls, three CϭC double bonds, and one hexose group. Because no other unsaturated function was indicated by the spectral data, the five remaining unsaturations were accounted for by five rings, suggestive of a pentacyclic triterpene derivative. (Table 1) , including two carbonyls at d 199.6 (C-4) and 215.3 (C-11), an olefinic quaternary carbon at d 135.3 (C-5) and an olefinic carbon at d 121.6 (C-6) which are characteristic for the cucurbitane skeleton. 9) The presence of an olefinic carbon signal at d 128. 4 and an olefinic quaternary carbon signal at d 144.6 suggested that the 1, 2 position was unsaturated. This assignment was supported by the strong UV absorbance at 254 nm, and also by the high field position of the C-3 signal in the 13 C-NMR spectrum. A comparison of the 1 H-and 13 C-NMR spectra of 1 with those of 3 revealed that the sugar moiety and the A, B and C ring part of the aglycone of both compounds share the same structure, the difference being the side chain part (C-22-C-27) in 1. Namely, the carbonyl signal for C-22, the methylene signals for C-23 and C-24, and the quaternary carbon signal for C-25 seen in the spectrum of 3 were absent in 1. Instead, a methylene carbon signal at d 48.8 due to C-22, an oxymethine carbon signal at d 73.0 due to C-23 and a set of olefinic carbon signals due to C-24 and C-25 at d 124.9, 136.6, respectively, were observed in 1. 2 . This partial structure explains the three bond correlations for H-22/C-24, H-24/C-26, C-24/H-27, H-26/C-24, H-27/C-24 observed in the 1 H-detected heteronuclear multiple bond correlation (HMBC) spectrum of 1 (Fig. 2) . Despite the lack of effective information on the ether linkage between C-16 and C-23 in the HMBC spectra, the linkage was apparent from the chemical shift values of C-16 (d 76.0) and C-23 (d 73.0), and also from the remaining degrees of unsaturation.
Confirmation that the glucose unit was situated at C-2 was obtained by the than those of the corresponding a anomers. The relative stereostructure of 1 was characterized by careful comparison of the 13 C-NMR data with those of 3, and by the difference nuclear overhauser effect (NOE) experiment, which showed NOE enhancement of b-oriented H-18 (4.6%) and H-23 (23.9%) when irradiated at H-16, as shown in Fig.  2 . The large coupling constant (Jϭ9.8 Hz) between H-16b and H-17a supported the D/E trans ring junction. The absolute configuration at C-16 (R) and C-20 (S) of 1 are assumed on biogenetic grounds since cucurbitane derivatives isolated from Cucurbitaceae plants have (R) and (R)-configurations at C-16 and C-20. 1, 10) From these lines of evidences, the structure of 1 was elucidated as 16a,23a-epoxy-2,20b-dihydroxycucurbita-1,5,24-triene-2-O-b -D-glucopyranoside (Fig. 1) . The co-occurrence of these three cucurbitacines (1, 3, 4) in G. integrifolium is of biosyhthetic significance. These compounds were the first cucurbitanes isolated from the genus Gymnopetalum.
Compound 2 was obtained as colorless needles and its molecular formula was calculated as C 44 H 56 O 4 based on HR-FAB-MS analysis. The IR spectrum had an absorption band at 1714 cm Ϫ1 indicating the presence of an ester function. (Table 2) , on the other hand, showed 40 signals including four intense signals due to two benzoyl moieties, and seven primary, ten secondary, three tertiary and six quaternary sp 3 carbons, and two tri-substituted olefins with typical signals (d 118.2, 142.1, 144.5, 144.0) for double bonds at C-7/C-8 and C-9/C-11 of multiflora-7,9(11)-dien-3b-ol (D: C-friedo-oleana-7,9(11)-dien-3b-ol) type triterpenes. Thus 2 was considered to be a multiflorenol-type triterpene dibenzoate. Additional support for this proposal was obtained from the diagnostic fragment ion at m/z 253 in the FAB-MS spectrum. 11, 12) The 13 C-NMR spectrum of 2 was almost superimposable on that of karounidiol 3-O-benzoate (2a) (Fig. 3) 11) except for the carbon signals of an additional benzoyl group. The molecular weight of 2 was 122 mass units higher than that of 2a suggesting that 2 contained an additional benzoyl group at C-29. This assumption was also supported by homo-and heteronuclear two-dimensional (2D) NMR analysis (Fig. 4) . We therefore assigned the structure of 2 as 3,29-O-dibenzoyloxykarounidiol (Fig. 3) .
Experimental
1 H-and 13 C-NMR spectra were recorded on a JEOL JNM a-500 spectrometer. Chemical shifts are shown as d values, using tetramethylsilane (TMS) as an internal standard. COSY, HMQC, HMBC and differential NOE experiments were obtained with the usual pulse sequences and data processing were performed with the standard JEOL software. The J values in the HMBC experiments were 4, 8, and 12 Hz. FAB-MS was measured on a JEOL HX-110A mass spectrometer. UV spectra were recorded on a Hitachi U3200 spectrometer, and IR spectra on a JASCO FT-IR-230 spectrometer. Extraction and Isolation Dried fruits of G. integrifolium (450 g) were extracted with 75% EtOH. After evaporation of the solvent, the extract (90 g) was suspended in H 2 O and extracted successively with n-hexane, benzene, EtOAc and n-BuOH. The EtOAc-soluble fraction was concentrated and a portion of the resulting residue (2.0 g) was chromatographed on a silica gel column. Elution with a gradient EtOAc-MeOH mixture gave fourteen fractions. A portion (106 mg) of fraction 9 (15% MeOH eluent, 276 mg) was further purified by ODS (H 2 O-MeOH), Sephadex LH-20 (H 2 OMeOH), and silica gel (CHCl 3 -MeOH) column chromatographies to give bryoamaride (3) (69.4 mg). Fractions 7 and 8 (10% MeOH eluent, total 301 mg) were also purified in the same manner to afford 25-O-acetylbryoamaride (4) (25.7 mg) and aoibaclyin (1) (9.7 mg). The n-hexane-soluble fraction was re-extracted with n-hexane. Evaporation of the solvents gave an n-hexane-soluble residue (9.1 g) and a water-soluble residue (0.4 g). A portion (2.5 g) of the n-hexane-soluble fraction (2.8 g) was repeatedly chromatographed on silica gel columns, eluting with a gradient n-hexane-CHCl 3 , n-hexane-EtOAc mixtures to give a compound 2-rich fraction (7.7 mg). Compound 2 (5.7 mg) was purified by recrystallization of the fraction with n-hexane. The water-soluble fraction (0.4 g) was subjected to silica gel, Sephadex LH-20, ODS column chromatographies to afford compound 5 (3.4 mg).
Aoibaclyin ( 3H, s, H-24), 0.90 (3H, s, H-27) , 13 C-NMR (CDCl 3 , 125 MHz ). See Table 2 
